The three years since the introduction of 'gastric freezing' by Wangensteen and his associates (Wangensteen, Peter, Nicoloff, Walder, Sosin, and Bernstein, 1962a; Wangensteen, Peter, Bernstein, Walder, Sosin, and Madsen, 1962b; Peter, Bernstein, Sosin, Madsen, Walder, and Wangensteen, 1962) have witnessed a mounting scepticism as regards its safety and efficacy (Mcllrath, Hallenbeck, Allen, Mann, Baldes, Brown, and Rovelstad, 1963; Blumgart, Kay, Naylor, and Kugler, 1964; Karacadag and Klotz, 1964; White, Hightower, and Adalid, 1964; Scott, Shull, O'Neill, and Richie (1964) ; Artz, McFarland, and Fitts, 1964; Lippman, Morgenstern, and Panish, 1964) . It has been clearly shown (Blumgart et al., 1964; Lippman et al., 1964) that grossly uneven cooling of the stomach leading to focal freezing and subsequent gastric ulceration are mainly due to the standard system of inlet tubing which allows 'jetting' of the inflowing coolant against the balloon wall.
A new system of inlet tubing is reported which eliminates this 'jetting' effect and produces more even cooling of the stomach without gross mucosal damage.
MATERIALS AND METHODS
The O.E.M. F.90 gastric hypothermia machine2 was used for this study. The modified 'foam-baffled' inlet system" of tubing used is shown in Figure 1 . The inflow tubing ends in an elongation perforated above and below an internal air-filled balloon which is inflated via a thin catheter running within the outflow tubing. internal balloon, together with the plastic strut, serve to keep the tubing system away from the balloon wall. The thermistor placed within the tubing system at the neck of the balloon registers the temperature of the fluid leaving the balloon. recently reported (Blumgart et al., 1964) and the temperature conditions were similar to those advocated by Wangensteen and his colleagues (Wangensteen et al., 1962a and b; Peter et al., 1962) .
RESULTS
The results are compared with those obtained in our study (Blumgart et al., 1964) of the standard rosette inlet device (Table I) .
Antral and rectal temperatures and the temperatures of the circulating alcohol were similar in both series.
Temperatures recorded in the body of the stomach, however, were much more evenly distributed when using the foam inlet than with the standard device. Patchy solid freezing at temperatures below -20C. and followed by necrosis and ulceration occurred in each of the six dogs frozen with the standard apparatus (Blumgart et al., 1964) . On the other hand none of the 10 animals frozen with the modified inlet showed solid freezing at the end of the procedure or gastric ulceration three to five days later. Temperatures in the body of the stomach using the foam-baffled inlet were comparable to those recorded at a distance from solidly frozen sites using the rosette inlet.
Several attempts were then made to lower the mean temperature of the body of the stomach closer to -2°C. in dogs frozen with the modified inlet.
Prolonging the procedure or lowering the temperature of the circulating coolant resulted in either the reappearance of patchy freezing or severe generalized hypothermia.
Colder gastric temperatures were achieved using a thinner (condom) balloon. However, not only were diffuse areas of solid freezing found but the balloons proved liable to puncture or burst.
Freezing of the greater part of the body of the stomach was finally achieved in one animal treated for a prolonged period (outflow temperature -8°C. to -21 C.) using the foam inlet and condom balloon. The animal died a few hours after recovery from the anaesthetic with massive haemorrhagic necrosis of the body of the stomach and related liver, spleen, diaphragm, and rectus muscle.
EFFECTS ON GASTRIC SECRETORY FUNCTION Five dogs
(weight 18-8 kg. to 24 kg.) were prepared with total gastric fistulae.
The maximal HCI output (mEq./hour) in response to a continuous intravenous infusion of histamine acid phosphate was determined in each dog by a method similar to that described by Code (1956) . Similarly, the maximal HCl output (mEq./half hour) in response to a single intravenous injection of soluble insulin (0.5 units/kg.) was measured.
At least three histamine and three insulin baseline tests were done in each dog. The last of these was in the week preceding 'freezing' with the standard rosette inlet (outflow temperature -9°C. to -11°C. for one hour).
The histamine tests were repeated on the fifth, twelfth, and nineteenth days after freezing but were suspended once pre-freezing levels were reached. The insulin tests were repeated on the seventh and fourteenth days after freezing. In three of the animals (dogs 1, 2, 3; Table II) Assessment of a new inlet device for use in gastric hypothermia the histamine tests were repeated two months after freezing. Within the week following the last histamine test performed after the standard 'freeze', each of the five dogs was subjected to a second 'freezing' under the same conditions but using the foam-baffled inlet.
The histamine tests were repeated five days later. The stomach of each dog was examined using a fibreoptic gastroscope five days after both the standard and the modified procedure.
The results are shown in Tables II and III. Good baseline levels were obtained with the histamine tests but the known (Davis and Brooks, 1962) variability of the insulin response in fistula dogs was evident in our results.
The response to histamine was incompletely suppressed for a short time after the standard freeze in three of the five dogs (dogs 1, 3, 4; Table II ) but not at all in the other two. There was no effect on the secretory response to histamine following freezing with the foam-baffled apparatus (Table II) . Although the secretory response to insulin was less than pre-freezing values in three of the dogs (dogs 1, 2, 5; Table III) , it was not so in the other two. All were well within pre-freezing values by 14 days.
Gastric ulcers were seen at gastroscopy in four of the five dogs following the standard freeze. Dog 2 had only a small ulcer and no lesion was seen in dog 5. No lesion was seen after the modified procedure. (Table IV) .
Solid freezing of the canine stomach is regularly followed by necrosis and ulceration. An apparatus has been developed which, under identical experimental conditions to the standard inlet device, cools the stomach much more evenly and produces neither solid freezing nor gross mucosal damage.
A short-lived, incomplete suppression of gastric acid secretion was found after freezing with the standard apparatus. When present it was associated 
